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NOTE ON THE OCCURRENCE OF A SWARM OF SALPA 
CYLINDRICA CUVIER (TUNICATA: SALPIDAE) 
IN SARDINERA LAGOON, PUERTO RICO 


Takasi Tokioka and P. B. Bhavanarayana 


Abstract.—The occurrence of a dense swarm of solitary individuals of 
Salpa cylindrica Cuvier in Puerto Rican waters is reported, and evidence 
is presented that solitary individuals of Iasis zonaria (Pallas) may produce 
similar swarms in Japanese waters. Morphological details of the Puerto Ri- 
can specimens are described and illustrations provided. 


A sample from a swarm of a pelagic tunicate observed by Mr. T. A. 
Wiewandt during the first week of July 1974 in Sardinera Lagoon, Isla de 
Mona, Puerto Rico, was forwarded to the authors for identification by Dr. 
F. M. Bayer of the National Museum of Natural History, Smithsonian In- 
stitution. The specimens were solitary individuals of the tropical salp, Salpa 
cylindrica Cuvier, 1804. According to notes of the observer, these salps 
occurred in a swarm of thousands (millions?) of individuals that looked in 
life like clear pulsating cylinders each with a solid blue sphere at one end; 
further, a similar swarm had been seen, also in brief abundance, at Playa 
de Pajaros two years before (1972). The notes seem to imply that the entire 
swarm, like the sample examined, was composed solely of solitary individ- 
uals of A. cylindrica. This is very interesting, because swarms of salps are 
generally composed of a larger number of aggregate forms and a much 
smaller number of solitary forms. This proportion is quite natural, since 
asexual propagation by budding of the stolon in the solitary forms is incom- 
parably greater than the sexual propagation by placental embryos in the 
aggregate forms. Thus, the formation of dense swarms by only the solitary 
forms must be rather rare, though not impossible. However, one of the au- 
thors has found that the stomachs of a number of mackerels from Japanese 
waters were full solely of the solitary forms of Iasis zonaria (Pallas). As the 
aggregate form of that salp is nearly as large as the solitary form, no feeding 
selection is possible by the fish. This observation is evidence for the for- 
mation of swarms in Jasis consisting only of solitary forms. 

Occurrences of swarms of only solitary forms in salps indicate both well 
synchronized breeding and some stability of the water masses inhabited by 
such swarms, although they might be formed by accumulation on the bound- 
aries between water masses. If the latter is the case, it follows that some 
evidence of morphological change leading toward speciation among popu- 
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Fig. 1. Stolon with narrow distal part (fd). a, 18 mm long specimen; b, 23 mm long speci- 
men, c, 16 mm long specimen. 


lations of those salps separated from one another in different water masses 
may be expected. In anticipation of this, some detailed observations on the 
specimens subjected to examination, especially on the numbers of muscular 
bands in the respective body muscles as recorded in Table 1, were made to 
help future studies. 

In all of the 14 specimens examined, from 16 mm to about 24 mm in 
length, the nucleus is situated between body muscle VIII and cloacal muscle 
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Fig. 2. Sinus (si) connecting ends of posterior branch of cloacal muscle I (cl.m. I) to mid- 
ventral part of cloacal muscle II (cl.m. II), 23 mm long specimen. 


I (defined by some specialists as body muscle IX). In all the specimens, the 
stolon generally reaches anteriorly to body muscle VI; in some specimens 
the distal part of the stolon is narrower than the subdistal part because the 
stolon-individuals are less developed in the former than in the latter (Fig. 
1), and this narrow distal part may extend anteriorly to body muscle V or 
turn back to the middle of the space between body muscles VI and VII. It 
is not known, however, whether or not such a distal structure of the stolon 
is usual, at least in young (or small) solitary forms of the species from the 
sea area concerned. Cloacal muscle I is divided ventrally into anterior and 
posterior branches. The anterior branch is mid-ventrally divided clearly, 
with each end terminating near the posterior end of the stomach, and con- 
sists of 8 to 13 muscular bands; while the posterior branch consists of 5 to 
9 muscular bands and is divided mid-ventrally rather indistinctly at a level 
slightly posterior to the anus, usually with a sinus connecting both ends of 
the branch to the ventral middle of cloacal muscle II; this shows that the 
posterior branch might originally be in contact with cloacal muscle II in the 
mid-ventral line (Fig. 2). Cloacal muscle II consists of 9 to 14 muscular 
bands, the first atrial sphincter of about 6, the second of about 3, and the 
third of 2 muscular bands followed by up to 8 fine sphincters each consisting 
of a single band. 
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